General remarks
For complex synthesis and catalytic experiments moisture and oxygen were excluded by working in a glove box or by using Schlenk techniques. Argon 4.8 (Messer, Germany) was used as inert gas. Glassware was dried under vacuum under heating with a heat gun, evacuated and refilled with argon at least three times. All solvents were purified by distillation prior to use. Tetrahydrofuran, toluene and pentane were degassed by bubbling argon with a frit, dried by passing over activated alumina in steel columns and stored over molecular sieves. All reagents were commercially available and used as received unless stated otherwise. Reaction gases hydrogen (5.0) and carbon dioxide (4.6) were supplied by Linde and PraxAir and used without further purification.
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NMR spectra were recorded with spectrometers Bruker AV400 at room temperature in CDCl 3 solvents. Chemical shifts are given in ppm relative to tetramethylsilane. Gas chromatography was performed on a Trace GC gas chromatograph (Thermo Scientific) equipped with a SSL 
General procedures for direct methylation of anilines with CO 2 /H 2 .
All high pressure batch experiments were conducted in stainless steel 10 mL autoclaves equipped with a glass inlet and a magnetic stir bar. Prior to use, the autoclave was dried under vacuum for 3 hours and repeatedly filled with argon. Under an argon atmosphere, catalyst [Ru(Triphos)(TMM)] (0.019 g, 0.025 mmol) and HNTf 2 (0.014 g, 0.05 mmol) were weighed in a Schlenk tube. After dissolving in THF (1.0 mL), the mixture was transferred via cannula to the autoclave followed by the addition of the aniline substrate (1.0 mmol) in THF (1.0 mL).
The autoclave was then pressurized with CO 2 to 20 bar and then H 2 was added up to a total pressure of 80 bar. The reaction mixture was stirred and heated to 150 °C in an oil bath. After 10h, the autoclave was cooled in an ice bath and then carefully vented. The reaction solution was analyzed by 1 H-NMR with internal standard mesitylene and the results confirmed by gas chromatography using dodecane as internal standard.
Further experimental data 1) Optimization reactions of the direct methylation of N-methylaniline 1. Figure 4 show the 1 H NMR spectra of crude reaction mixtures after applying different acid loadings. In absence of HNTf 2 or when using 0.5 mol%, 2.5 mol%, or 5 mol% of HNTf 2 , N,N-dimethyl aniline 1a was afforded in 2%, 11%, 84%, and 97% yield respectively (Figures 1, 2, 3 , and 4 respectively). The methyl groups in compounds 1 and 1a can be easily distinguished via 1 H-NMR spectroscopy. Supporting Information S8
Gas chromatograms of the direct methylation of N-methylaniline 1
The NMR analysis was further corroborated with gas chromatography analysis. Figure 5 represents the chromatogram of the reaction mixture, using 2.5 mol% of HNTf 2 whereas Figure 6 represents the chromatogram of reaction mixture using 5 mol% of HNTf 2 . The chromatogram of reaction performed at 150 °C and with 5 mol% of HNTf 2 is represented in Figure 7 . 
